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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the propylene-ethylene copolymer which consists of 99.99-85 mols of 0.01-15 mol % and propylene 
units of ethylene units, a) The chain structure by the nuclear-magnetic-resonance spectrum is a-1. In three 
monomer chain units in a copolymer principal chain (TORIADDO), between the molar fractions (PEP) and the total 
ethylene unit content (C2) which carry out a chain to a propylene unit-ethylene unit-propylene unit, formula (I) 
0.0070xC2-0.0020 <=PEP<=0.0070xC 2+0.0130 The relation of (I), and a-2 In three monomer chain units in a 
copolymer principal chain (TORIADDO), between the molar fractions (EEE) and the total ethylene unit content (C2) 
in which an ethylene unit carries out a three-piece chain, formula (II) 0 <=EEE<=0.00033xC 2+0.0010 It has the 
relation of (II) and is a-3. The 0-1.2-mol range of the ratio (N****) of all alpha to ail propylene units and beta- 
methylene carbon number is %. b) Weight average molecular weight (Mw) is 50,000-1,500,000, and it is c. Propylene- 
ethylene copolymer characterized by the ratios (Mw/Mn) of the number average molecular weight (Mn) of weight 
average molecular weight (Mw) being 1.2-3.8. 

[Claim 2] Between the melting point (Tm) of a copolymer, and total ethylene unit content (C2), it is a formula (III). - 
8.1xC2+156.0 <=Tm<=-4.4xC 2+165.0 (III) Propylene-ethylene copolymer according to claim 1 which has relation. 
[Claim 3] General formula (1) [Formula 1] 

Q M (1) 

the transition -metals atom chosen from the group which M becomes from titanium, a zirconium, and a hafnium 
among a formula — They are a hydrogen atom, a halogen atom, or a hydrocarbon group (C5H4-nR2n). (C5H4- 
mR1m) X and Y are the same — or — difference — That R1 and R2 are the same or the hydrocarbon group of 
carbon numbers 1-20 which is different from each other, These may combine with two carbon atoms on a 
cyclopentadienyl ring, may form one or more hydrocarbon rings, and may be further permuted by the hydrocarbon 
group. Or the substituent cyclopentadienyl group m and whose n it is a silicon content hydrocarbon group and are 
the integers of 1-3 is expressed. Q is chosen from the group which consists of a hydrocarbon group, an 
unsubstituted silylene radical, and a hydrocarbon permutation silylene radical (C5H4-mR1m) — and (C5H4-nR2n) 
the divalent radical which can construct a bridge — it is — under existence of the catalyst which consists of chiral 
transition-metals compound and aluminoxane which are expressed It is the propylene-ethylene copolymer which 
consists of 99.99-85 mols of 0.01-15 mol % and propylene units of ethylene units characterized by copolymerizing 
ethylene and a propylene, a) The chain structure by the nuclear-magnetic-resonance spectrum is a-1. In three 
monomer chain units in a copolymer principal chain (TORIADDO), between the molar fractions (PEP) and the total 
ethylene unit content (C2) which carry out a chain to a propylene unit-ethylene unit-propylene unit, formula (I) 
0.0070xC2-0.0020 <=PEP<=0.0070xC 2+0.0130 The relation of (I), and a-2 In three monomer chain units in a 
copolymer principal chain (TORIADDO), between the molar fractions (EEE) and the total ethylene unit content (C2) 
in which an ethylene unit carries out a three-piece chain, formula (II) 0 <=EEE<=0.00033xC 2+0.0010 It has the 
relation of (II) and is a-3. The 0-1.2-mol range of the ratio (N****) of all alpha to all propylene units and beta- 
methylene carbon number is %. b) Weight average molecular weight (Mw) is 50,000-1,500,000, and it is c. The 
manufacture approach of a propylene-ethylene copolymer that the ratios (Mw/Mn) of the number average molecular 
weight (Mn) of weight average molecular weight (Mw) are 1.2-3.8. 

[Claim 4] For M in a general formula (1), a zirconium or a hafnium atom, and X and Y are [ a chiral transition-metals 
compound / R1 and R2 / the same or ] same or the halogen atom which is different from each other or a 
hydrocarbon group, and the manufacture approach of the according to claim 3 propylene-ethylene copolymer whose 
alkyl group of carbon numbers 1-20 and Q which are different from each other are a dialkyl silylene radical. 
[Claim 5] It is the propylene-ethylene copolymer which consists of 99.99-85 mols of 0.01-15 mol % and propylene 
units of ethylene units, a) The chain structure by the nuclear-magnetic-resonance spectrum is a-1. In three 
monomer chain units in a copolymer principal chain (TORIADDO), between the molar fractions (PEP) and the total 
ethylene unit content (02) which carry out a chain to a propylene unit-ethylene unit-propylene unit, formula (I) 
0.0070x02-0.0020 <=PEP<=0.0070xC 2+0.0130 The relation of (I), and a-2 In three monomer chain units in a 
copolymer principal chain (TORIADDO), between the molar fractions (EEE) and the total ethylene unit content (C2) 
in which an ethylene unit carries out a three-piece chain, formula (II) 0 <=EEE<=0.00033xC 2+0.0010 It has the 
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relation of (II) and is a-3. The 0-1.2-mol range of the ratio (N****) of all alpha to all propylene units and beta- 

methylene carbon number is %. b) Weight average molecular weight (Mw) is 50,000-1,500,000, and it is c. Mold goods 

characterized by fabricating the propylene-ethylene copolymer whose ratios (Mw/Mn) of the number average 

molecular weight (Mn) of weight average molecular weight (Mw) are 1 .2-3.8 as a molding material. 

[Claim 6] Mold goods according to claim 5 which injection molded the propylene-ethylene copolymer. 

[Claim 7] Mold goods according to claim 5 which carried out extrusion molding of the propylene-ethylene copolymer. 

[Claim 8] Mold goods according to claim 5 whose mold goods are films. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a propylene-ethylene copolymer, in more detail, this invention has the chain of a 
characteristic ethylene unit, and relates to very few [ and ] narrow propylene-ethylene copolymer and its 
manufacture approach of a molecular weight distribution of a propylene unit. [ of the amount of different-species 
association ] Moreover, it is related with the mold goods which fabricated this propylene-ethylene copolymer. 
[0002] 

[Description of the Prior Art] Although widely adopted as the field of a film etc. taking advantage of the description 
which the conventional propylene-ethylene copolymer is low crystallinity as compared with a linear crystalline 
polypropylene homopolymer, and has a low glass transition point, constraint is received, and other applicable fields 
require improvement in various properties, in order to apply to these fields. 

[0003] For example, even in the film field currently used most widely, even by requiring low-temperature heat- 
sealing nature and sacrificing rigidity of a film in a Prior art from a viewpoint of energy saving, the method of 
reducing the melting point of a copolymer is adopted, and it is requested strongly that the rigidity which is an 
opposite property, and low-temperature heat-sealing nature are reconciled. 

[0004] Although these conventional propylene-ethylene copolymers carry out copolymerization of ethylene and the 
propylene using a titanium catalyst and are usually manufactured, it is expected that the improvement in many 
properties of the propylene-ethylene copolymer obtained by these copolymerization approaches has reached the 
limitation mostly, and the manufacture approach of the olefin (**) polymer which carries out the polymerization (**) 
of the olefin using the catalyst which combined the metallocene with which catalyst systems differ, and aluminoxane 
is variously considered by recent years. 

[0005] For example, although it is indicated by JP.3-12406.A, JP,3-12407,A, and chemistry Letters (CHEMISTRY 
LETTERS, pp 1853-1856, 1989) that the high stereoregularity polypropylene which carried out the polymerization of 
the propylene and obtained it using the catalyst which consists of a silicon bridge formation mold metallocene which 
has specific structure, and aluminoxane has narrow molecular weight distribution, has high-melting, and has high 
rigidity further, the concrete technique about a propylene-ethylene copolymer is not indicated. 
[0006] Moreover, Tsutsui and others uses the catalyst system which consists of ethylene screw (1-indenyl) sill 
KONIUMU dichloride and methyl aluminoxane. About the propylene-ethylene copolymer obtained by copolymerizing 
a propylene and ethylene Even if the stereoregularity specified per meso chain of two propylene units (mm; die 
ADDO) is the same as the thing of the copolymer obtained from the conventional titanium system catalyst 
component The melting point of the propylene-ethylene copolymer obtained from this metallocene-aluminoxane 
system catalyst is low as compared with the copolymer obtained from a titanium system catalyst component, and It 
is considered that it originates in the numerousness [ the propylene unit in the propylene-ethylene copolymer with 
which the cause was acquired from the metallocene-aluminoxane system catalyst ] of different-species association 
(T. Tsutsui et al.POLYMER, 30, and 1350 (1989)). The numerousness [ this propylene unit ] of different-species 
association originates in 2 and 1 insertion reaction and 1, and 3 insertion reaction advancing at the rate of a 
constant ratio by the polymerization reaction of the propylene using these well-known metallocene catalysts to a 
polymerization almost advancing by 1 and 2 insertion reaction by the polymerization of the propylene which used the 
titanium system catalyst. 
[0007] 

[Problem(s) to be Solved by the Invention] When it is used for a molding material, for example, a film, in the 
propylene-ethylene copolymer by the conventional technique, it is very difficult to reconcile good rigidity and low- 
temperature heat-sealing nature. 

[0008] This invention sets it as that object to offer the mold goods of the propylene-ethylene copolymer with which 
good rigidity and low-temperature heat sealing were compatible, its manufacture approach, and this copolymer. 
[0009] As a result of inquiring wholeheartedly that this invention person etc. should attain the above-mentioned 
object, the characteristic chain of an ethylene unit, It succeeds in manufacturing the amount of different-species 
association of very few propylene units, and the propylene-ethylene copolymer which has a narrow molecular weight 
distribution. Moreover, a header and this invention were completed more for about [ that manufacture of the film 
with which the propylene-ethylene copolymer which has the specific structure acquired by this manufacture 
approach has simulataneously good rigidity and low-temperature heat-sealing nature, or the heat-resistant 
outstanding injection-molded product is possible ] or a moldability being good. 
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[0010] 

[Means for Solving the Problem] **** 1 invention is a propylene-ethylene copolymer which consists of 99.99-85 
mols of 0.01-15 mol % and propylene units of ethylene units, a) The chain structure by the nuclear-magnetic- 
resonance spectrum is a-1. In three monomer chain units in a copolymer principal chain (TORIADDO), between the 
molar fractions (PEP) and the total ethylene unit content (C2) which carry out a chain to a propylene unit-ethylene 
unit-propylene unit, formula (I) 0.0070xC2-0.0020 <=PEP<=0.0070xC 2+0.0130 The relation of (I), and a-2 In three 
monomer chain units in a copolymer principal chain (TORIADDO), between the molar fractions (EEE) and the total 
ethylene unit content (C2) in which an ethylene unit carries out a three-piece chain, formula (II) 0 
<=EEE<=0.00033xC 2+0.0010 It has the relation of (II) and is a-3. The 0-1.2-mol range of the ratio (N****) of all 
alpha to all propylene units and beta-methylene carbon number is %. b) Weight average molecular weight (Mw) is 
50,000-1,500,000, and it is c. The ratio (Mw/Mn) of the number average molecular weight (Mn) of weight average 
molecular weight (Mw) is the propylene-ethylene copolymer characterized by what is been 1.2-3.8. 
[001 1] **** 2 invention — a general formula (1) — [Formula 2] 

Q M (1 ) 

the transition-metals atom chosen from the group which M becomes from titanium, a zirconium, and a hafnium 
among a formula — They are a hydrogen atom, a halogen atom, or a hydrocarbon group (C5H4-nR2n). (C5H4- 
mR1m) X and Y are the same — or — difference — That R1 and R2 are the same or the hydrocarbon group of 
carbon numbers 1-20 which is different from each other, These may combine with two carbon atoms on a 
cyclopentadienyl ring, may form one or more hydrocarbon rings, and may be further permuted by the hydrocarbon 
group. Or the substituent cyclopentadienyl group m and whose n it is a silicon content hydrocarbon group and are 
the integers of 1-3 is expressed. Q is chosen from the group which consists of a hydrocarbon group, an 
unsubstituted silylene radical, and a hydrocarbon permutation silylene radical (C5H4-mR1m) — and (C5H4-nR2n) 
the divalent radical which can construct a bridge — it is — under existence of the catalyst which consists of chiral 
transition-metals compound and aluminoxane which are expressed It is the manufacture approach of the propylene- 
ethylene copolymer **** 1 invention characterized by copolymerizing ethylene and a propylene. 
[0012] Moreover, **** 3 invention is mold goods characterized by fabricating the propylene-ethylene copolymer of 
**** 1 invention as a molding material. 
[0013] 

[Embodiment of the Invention] the propylene-ethylene copolymer of **** 1 invention — setting — the chain 
structure of a copolymer, i.e., total ethylene unit content, (C2), and the chain unit molar fraction (PEP) of a 
monomer — and (EEE) — and all alpha and beta-methylene carbon number is the value computed based on the 
measurement result in 67.20MHz by 13C nuclear-magnetic-resonance spectrum which used the mixed solution of 
o-dichlorobenzene / pile-ized benzene-bromide =8 / double quantitative ratio of 20 % of the weight of polymer 
concentration, and 130 degrees C. As a measuring device, for example, a JEOL-GX270NMR measuring device 
(JEOL Co., Ltd. make) can be used. 

[0014] the propylene-ethylene copolymer of **** 1 invention — an ethylene unit — 0.01-15-mol% — desirable — 
0.05-1 2-mol% — it is % of 0.05-1 0-mol the copolymer to contain especially preferably. If the original property as a 
copolymer is lost as total ethylene unit content is less than [ 0.01 mol% ], and 15-mol% is exceeded, when the 
crystallinity of a copolymer falls, thermal resistance will also fall. 

[0015] It can set per three monomer chains in a propylene-ethylene copolymer principal chain (TORIADDO) used in 
this description. The vocabulary of "the molar fraction (PEP) which carries out a chain to a propylene unit -> 
ethylene unit -> propylene unit", and "the molar fraction (EEE) in which an ethylene unit carries out a three-piece 
chain" The TORIADDO unit in the propylene-ethylene copolymer principal chain measured with 13(Macromolecules 
15 and 1 150) (1982) C nuclear-magnetic-resonance spectrum proposed according to angle 5 (M. Kakugo) etc., The 
chain of a propylene and ethylene, respectively "The molar fraction in the case of carrying out a chain to a 
propylene unit -> ethylene unit -> propylene unit (PEP)", And "the molar fraction (EEE) in case an ethylene unit -> 
ethylene unit -> ethylene unit and three ethylene units continue" was meant, and it was based on the above- 
mentioned proposal of angle 5 also about the imputed decision of the peak of 13C nuclear-magnetic-resonance 
spectrum in **** 1 invention. 

[0016] In the propylene-ethylene copolymer of **** 1 invention, the molar fraction (PEP) which carries out a chain 
to a propylene unit -> ethylene unit -> propylene unit When the chain unit (TORIADDO) of the monomer which 
continued three pieces is taken into consideration in all the propylenes and ethylene unit in a copolymer principal 
chain, Propylene unit -> ethylene unit -> it is a rate of an abundance ratio to all the TORIADDO chain units of the 
chain unit which carries out a chain to a propylene unit, and it is shown that it is high, the ratio, i.e., run DAMUNESU, 
of the isolated ethylene unit inserted per propylene, so that a TORIADDO molar fraction (PEP) is high. 
[0017] In the propylene-ethylene copolymer of **** 1 invention, the molar fraction (PEP) which carries out a chain 
to a propylene unit -> ethylene unit -> propylene unit between the total ethylene unit content in a copolymer (C2, 
unit:mol%) A formula (I) 0.0070x02-0.0020 <=PEP<=0.0070xC 2+0.0130 It has the relation of (I). Preferably A formula 
(0 0.0070x02 <=PEP<=0.0070xC 2+0.01 1 the relation of (D — especially — desirable — formula [ ] (I") — it has 
the relation of 0.0070xC2 <=PEP<=0.0070xC2+0.0090 (I"). 
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[0018] Propylene unit -> ethylene unit -> the propylene-ethylene copolymer with the molar fraction (PEP) more 
excessive than the above-mentioned formula (I) which carries out a chain to a propylene unit is not yet found out in 
the technical range of this invention. On the other hand, when too little [ a molar fraction (PEP) ], the low- 
temperature heat-sealing nature of the film obtained from the copolymer gets worse. 

[0019] On the other hand, the molar fraction (EEE) in which an ethylene unit carries out a three-piece chain When 
the chain unit (TORIADDO) of the monomer which continued three pieces is taken into consideration in all the 
propylenes and ethylene unit in a copolymer principal chain, Ethylene unit -> ethylene unit -> an ethylene unit and 
an ethylene unit are the rates of an abundance ratio to all the TORIADDO chain units of the chain unit which carries 
out a three-piece chain, and the ratio to which an ethylene unit exists in block in a copolymer becomes high, so that 
a TORIADDO molar fraction (EEE) is high. 

[0020] In the propylene-ethylene copolymer of **** 1 invention, the molar fraction (EEE) which carries out a chain 
to an ethylene unit -> ethylene unit -> ethylene unit between the total ethylene unit content in a copolymer (C2, 
unit:mol%) A formula (II) 0 <=EEE<=0.00033xC 2+0.0010 It has the relation of (II). Preferably A formula (II') 
0.00033xC2-0.0028 <=EEE<=0.00033xC 2+0.0005 It has the relation of formula (II") 0.00033x02-0.0022 
<=EEE<=0.00033xC2 (If) for the relation of (ID preferably especially. 

[0021] Ethylene unit -> ethylene unit -> when the molar fraction (EEE) which carries out a chain to an ethylene unit 
is more excessive than the range of the above-mentioned formula (II), the low-temperature heat-sealing nature of 
the film obtained from the copolymer gets worse. On the other hand, when too little [ a molar fraction (EEE) ], in the 
technical range of this invention, it is not yet found out. 

[0022] The rate (N****) to the total propylene unit content (C3) of all alpha and beta-methylene carbon number 
[ be / it / under / this / description / setting ] It can set in the propylene-ethylene copolymer principal chain chain 
measured with 13C nuclear-magnetic-resonance spectrum based on the approach proposed by Tsutsui (T. Tsutsui) 
etc. (1989) (POLYMER, 30, and 1350). It is a rate of an abundance ratio (N****, unit:mol%) to the total propylene 
unit content (C3) of all alpha and beta-methylene carbon number, and is a 100 times as many numeric value as the 
numeric value defined as N**** in this reference. This value reflects the amount of different-species association 
resulting from 2 of the propylene in a ******** cage and a copolymer, and 1 -insertion reaction in the spectrum of 
alpha resulting from 1 of a propylene cut following on 2 of a propylene, and 1 -insertion reaction, 2-insertion 
reaction, and the insertion reaction of ethylene, and beta-methylene carbon. 

[0023] the ratio (N****) of all alpha to the all [ set to the propylene-ethylene copolymer of **** 1 invention, and ] 
propylene unit content in a copolymer principal chain (C3, unitrmol), and beta-methylene carbon number (unit: mol) - 
- the 0-1.2-mol range of % — it is — desirable — 0-0.5-mol% — it is 0-0.2-mol% especially preferably. If the ratio 
(N****) of all alpha to the total propylene unit content in a copolymer principal chain (C3, unitimol) and beta- 
methylene carbon number (unit: mol) is too large, the rigidity and thermal resistance of a Plastic solid of a copolymer 
will fall. 

[0024] Different-species association of a propylene hardly exists, but the propylene-ethylene copolymer of **** 1 
invention has the chain structure of the copolymer principal chain with which the ethylene unit was combined in the 
copolymer in random. 

[0025] Using o-dichlorobenzene solution of 0.05 % of the weight of polymer concentration, a mixed polystyrene gel 
column (for example, PSKgel GMHby TOSOH CORP.6-HT) is used for the weight average molecular weight (Mw) 
and number average molecular weight (Mn) of a propylene-ethylene copolymer of **** 1 invention as a column with 
gel permeation chromatography (GPC), and they are based on the measurement result in 1 35 degrees C. As a 
measuring device, GPC-150C (Waters make) can be used, for example. 

[0026] the propylene-ethylene copolymer of **** 1 invention — weight average molecular weight (Mw) — 50,000- 
1,500,000 — it is the range of 100,000-1,000,000 preferably. Since the melting fluidity of a copolymer falls [ weight 
average molecular weight (Mw) ] when excessive, a moldability falls, and in too little, the reinforcement of a Plastic 
solid falls. 

[0027] the ratio (Mw/Mn) to the number average molecular weight (Mn) of the weight average molecular weight (Mw) 
of the propylene-ethylene copolymer of **** 1 invention — 1.2-3.8 — it is 1.5-3.5 preferably. The ratio (Mw/Mn) to 
the number average molecular weight (Mn) of this weight average molecular weight (Mw) is the scale of molecular 
weight distribution, if this ratio (Mw/Mn) is too large, molecular weight distribution will become large too much, and 
the low-temperature heat-sealing nature of the film which fabricates a copolymer and is obtained gets worse. On 
the other hand, as for less than 1 .2 propylene-ethylene copolymer, the ratio (Mw/Mn) is not yet found out in the 
technical range of this invention. 

[0028] The propylene-ethylene copolymer of **** 1 invention originates in having these structural features. The 
melting point (Tm) of a propylene-ethylene copolymer between the total ethylene unit contents in a copolymer (C2, 
unit:mol%) A formula (III), - 8.1x02+156.0 <=Tm<=-4.4xC 2+165.0 It has the relation of (III). Depending on structure 
conditions A formula (Iff) - 7.2x02+156.0 <=Tm<=-4.9xC 2+165.0 The relation which is (Iff), and also formula (HI") It 
has the relation of -6.3x02+156.0 <=Tm<=-5.4xC2+1 65.0 (III"). 

[0029] A DSC7 mold differential scan calorimetric analysis meter (Perkin-Elmer make) is used for this melting point. 
Temperature up of the propylene-ethylene copolymer is carried out from a room temperature to 230 degrees C 
under the temperature-up condition for 30-degree-C/. After part [ for -20 degrees-C/] lowering the temperature 
to -20 degrees C after maintenance for 10 minutes at this temperature and holding for 10 minutes at this 
temperature, it is the value of the peak temperature which showed the maximum amount of endoergic at the time of 
fusion under the temperature-up conditions for 20-degree-C/. 
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[0030] Although there will be especially no limit if the manufacture approach of the propylene-ethylene copolymer 
**** 1 invention is an approach the propylene-ethylene copolymer obtained satisfies said each requirement, the 
manufacture approach using the specific metallocene catalyst of **** 2 invention is suitable. 

[0031] In **** 2 invention, it is used as a catalyst combining chiral transition-metals compound and aluminoxane as 
a specific metallocene. 

[0032] a thing usable as a metallocene — a general formula (1) — [Formula 3] 
^/(C5H4-n|R 1 n) \^ X 

Q M (1) 

X (C 6 H 4 -nR 2 n) / X Y 

the transition-metals atom chosen from the group which M becomes from titanium, a zirconium, and a hafnium 
among a formula — They are a hydrogen atom, a halogen atom, or a hydrocarbon group (C5H4-nR2n). (C5H4- 
mR1m) X and Y are the same — or — difference — That R1 and R2 are the same or the hydrocarbon group of 
carbon numbers 1-20 which is different from each other, These may combine with two carbon atoms on a 
cyclopentadienyl ring, may form one or more hydrocarbon rings, and may be further permuted by the hydrocarbon 
group. Or the substituent cyclopentadienyl group m and whose n it is a silicon content hydrocarbon group and are 
the integers of 1-3 is expressed. Q is chosen from the group which consists of a hydrocarbon group, an 
unsubstituted silylene radical, and a hydrocarbon permutation silylene radical (C5H4-mR1m) — and (C5H4-nR2n) 
the divalent radical which can construct a bridge — it is — it is the chiral transition-metals compound expressed. 
[0033] Preferably, in a general formula (1), M is a zirconium or a hafnium atom, and that R1 and R2 are the same or 
the alkyl group of carbon numbers 1-20 which is different from each other, and X and Y are the same, or the 
halogen atom which is different from each other or a hydrocarbon group and the chiral transition-metals compound 
whose Q is a dialkyl silylene radical. 

[0034] As an example of a chiral transition-metals compound expressed with a general formula (1), rac-dimethyl 
silylene screw (2-methyl - 4, 5, 6, 7-tetrahydro indenyl) zirconium dichloride, rac-dimethyl silylene screw (2-methyl 
- 4, 5, 6, 7Ttetrahydro indenyl) zirconium dimethyl, rac-ethylene screw (2-methyl - 4, 5, 6, 7-tetrahydro indenyl) 
hafnium dichloride, rac-dimethyl silylene screw (2~methyl-4-phenyl indenyl) zirconium dichloride, rac-dimethyl 
silylene screw (2-methyl-4-phenyl indenyl) zirconium dimethyl, rac-dimethyl silylene screw (2-methyl-4-phenyl 
indenyl) hafnium dichloride, rac-dimethyl silylene screw (2-methyl-4-naphthyl indenyl) zirconium dichloride, rac- 
dimethyl silylene screw (2-methyl-4-naphthyl indenyl) zirconium dimethyl, rac-dimethyl silylene screw (2-methyl-4- 
naphthyl indenyl) hafnium dichloride, Dimethyl silylene (2, 4-dimethylcyclopentadienyl) (3' and 5'- 
dimethylcyclopentadienyl) titanium dichloride, Dimethyl silylene (2, 4-dimethylcyclopentadienyl) (3' and 5- 
dimethylcyclopentadienyl) zirconium dichloride, Dimethyl silylene (2, 4-dimethylcyclopentadienyl) (3' and 5- . 
dimethylcyclopentadienyl) zirconium dimethyl, Dimethyl silylene (2, 4-dimethylcyclopentadienyl) (3' and 5'- 
dimethylcyclopentadienyl) hafnium dichloride, Dimethyl silylene (2, 4-dimethylcyclopentadienyl) (3* and 5- 
dimethylcyclopentadienyl) hafnium dimethyl, Dimethyl silylene (2, 3, 5-trimethylcyclopentadienyl) (2', 4', and 5- 
trimethylcyclopentadienyl) titanium dichloride, Dimethyl silylene (2, 3, 5-trimethylcyclopentadienyl) (2', 4', and 5'- 
trimethylcyclopentadienyl) zirconium dichloride, Dimethyl silylene (2, 3, 5-trimethylcyclopentadienyl) (2', 4', and 5'- 
trimethylcyclopentadienyl) zirconium dimethyl, Dimethyl silylene (2, 3, 5-trimethylcyclopentadienyl) (2', 4', and 5 - 
trimethylcyclopentadienyl) hafnium dichloride, Dimethyl silylene (2, 3, 5-trimethylcyclopentadienyl) (2', 4', and 5'- 
trimethylcyclopentadienyl) hafnium dimethyl is mentioned. 

[0035] Among these transition-metals compounds, especially a desirable thing Dimethyl silylene (2, 4- 
dimethylcyclopentadienyl) (3' and S'-dimethylcyclopentadienyl) zirconium dichloride, Dimethyl silylene (2, 4- 
dimethylcyclopentadienyl) (3* and 5*-dimethylcyclopentadienyl) zirconium dimethyl, Dimethyl silylene (2, 4- 
dimethylcyclopentadienyl) (3' and 5'-dimethylcyclopentadienyl) hafnium dichloride, Dimethyl silylene (2, 4- 
dimethylcyclopentadienyl) (3' and 5'-dimethylcyclopentadienyl) hafnium dimethyl, Dimethyl silylene (2, 3, 5- 
trimethylcyclopentadienyl) (2', 4', and 5-trimethylcyclopentadienyl) zirconium dichloride, Dimethyl silylene (2, 3, 5- 
trimethylcyclopentadienyl) (2', 4', and 5-trimethylcyclopentadienyl) zirconium dimethyl, Dimethyl silylene (2, 3, 5- 
trimethylcyclopentadienyl) (2\ 4\ and 5'-trimethylcyclopentadienyl) hafnium dichloride, It is dimethyl silylene (2, 3, 5- 
trimethylcyclopentadienyl) (2\ 4', and 5'-trimethylcyclopentadienyl) hafnium dimethyl. 

[0036] Although the meso object metallocene of un-chiral structure may carry out a byproduction at the time of 
composition of these chiral metallocenes, it does not interfere, even if all do not need to be chiral metallocenes and 
the meso object is being mixed in a actual activity. However, although it is based also on the amount of mixing of a 
meso object, and propylene-ethylene copolymerization activity in case mixture with a meso object is used, the 
atactic polymer which carries out a polymerization is removed from a meso object by well-known approaches, such 
as solvent extraction, and propylene-ethylene copolymerization obtained may satisfy the requirements for **** 1 
invention. 

[0037] As it is, combining aluminoxane, although these chiral metallocenes are good also as a catalyst, they may be 
made into particle-like support at the time of **, and may be used for it. As such particle-like support, it is 
inorganic or an organic compound and 5-300 micrometers of 1 0-200-micrometer granularity or spherical particle 
solid-states are preferably used for particle diameter. 

[0038] As an inorganic compound used for support, such mixture, such as Si02, aluminum 203, and MgO, Ti02, ZnO, 
and a conjugated compound 203, for example, Si02-aluminum, Si02-MgO, Si02-Ti02, Si02-aluminum203-MgO, 
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etc. are mentioned. In these, what uses Si02 or aluminum 203 as a principal component is desirable. 
[0039] Moreover, as an organic compound used for support, the polymer or the copolymer, styrene polymer, or 
copolymer of an alpha olefin of the carbon numbers 2-12, such as ethylene, a propylene, 1-butene, and 4-methyM- 
pentene, is mentioned. 

[0040] In the manufacture approach of the propylene-ethylene copolymer **** 2 invention, the aluminoxane 
combined with a transition-metals compound [ chiral / as a catalyst component ] is an organoaluminium compound 
expressed with a general formula (2) or (3). 
[0041] 
[Formula 4] 

R 3 2 A 1 - (OA I ) p -OA 1 R s 2 (2) 



(OA 1 )p+ 2 ~ 
R 3 



(3) 



[0042] the inside of a formula, and R3 — a carbon number — 1-6 — it is the hydrocarbon group of 1-4 preferably, 
and, specifically, a cycloalkyl radical, aryl groups, etc., such as alkenyl radicals, such as alkyl groups, such as a 
methyl group, an ethyl group, a propyl group, butyl, an isobutyl radical, a pentyl radical, and a hexyl group, an allyl 
group, 2-methyl allyl group, a propenyl radical, an isopropenyl radical a 2-methyl-1-propenyl radical, and a butenyl 
group a cyclo propyl group, cyclo butyl, a cyclopentylic group, and a cyclohexyl radical, be mentioned among these 
especially a desirable thing — an alkyl group — it is — every — even if R3 is the same, it may differ, p — the 
integer of 4-30 — it is — desirable — 6-30 — it is 8-30 especially preferably. 

[0043] These aluminoxane may be used not only combining one sort but combining two kinds or more, and can also 
be used together with alkylaluminum compounds, such as trimethylaluminum, triethylaluminum, triisopropyl aluminum, 
triisobutylaluminum, and dimethyl aluminum chloride. 

[0044] Aluminoxane can be prepared under well-known various conditions. Specifically, the following approaches can 
be illustrated. 

(1) The approach to which trialkylaluminium is made to react with direct water using organic solvents, such as 
toluene and the ether. 

(2) The salts which have trialkylaluminium and water of crystallization, for example, a copper-sulfate hydrate, an 
aluminum-sulfate hydrate, and the approach of making it react. 

(3) The moisture which carried out impregnation to trialkylaluminium, silica gel, etc., and the approach to which it is 
made to react. 

(4) How to mix trimethylaluminum and triisobutylaluminum and make it react with direct water using organic 
solvents, such as toluene and the ether. 

(5) The salts which mix trimethylaluminum and triisobutylaluminum and have water of crystallization, for example, a 
copper-sulfate hydrate, an aluminum-sulfate hydrate, and the approach of making it react. 

(6) The approach to which trimethylaluminum is made to react further after carrying out impregnation of the 
moisture to silica gel etc. and making triisobutylaluminum react. 

[0045] In the manufacture approach of the propylene-ethylene copolymer **** 2 invention, although it is used as a 
catalyst combining said metallocene and aluminoxane, the range of 10-100,000 mols of 50-50,000 mols of aluminum 
atoms in aluminoxane of the amount of each catalyst component used is 100-30,000 mols especially preferably 
preferably to one mol of transition-metals atoms in a metallocene. 

[0046] Although the propylene-ethylene copolymer of **** 1 invention can be manufactured by copolymerizing a 
propylene and ethylene in **** 2 invention under existence of the catalyst which consists of the above-mentioned 
combination A propylene (**) polymerization process well-known as a polymerization method can be used. Aliphatic 
hydrocarbon, such as butane, a pentane, a hexane, a heptane, and an isooctane, Alicycle group hydrocarbons, such 
as a cyclopentane, a cyclohexane, and a methylcyclohexane, To aromatic hydrocarbon, such as toluene, a xylene, 
and ethylbenzene, and a pan The slurry copolymerization method which carries out the polymerization of a 
propylene and the ethylene in inert solvents, such as a gasoline fraction and a hydrogenation Diesel oil fraction, 
******** is [ the gaseous-phase copolymerization method for carrying out bulk copolymerization using the 
propylene itself as a solvent, and copolymerization of a propylene and ethylene in a gaseous phase ] also 
employable. Moreover, copolymerization can be carried out also in which format of continuous system, a batch 
process, and a half-batch process. 

[0047] On the occasion of copolymerization of a propylene and ethylene, a catalyst as stated above may supply 
what mixed a metallocene and both the components of aluminoxane in the inert solvent beforehand to the 
copolymerization system of reaction, and may supply a metallocene and aluminoxane to the copolymerization system 
of reaction independently, respectively. Furthermore, a small amount of alpha olefin in an inert solvent, and after 
specifically carrying out the polymerization reaction per one mol of transition metals in a metallocene, and of about 
0.001 -10kg of the alpha olefins and carrying out preliminary activation of the catalyst, it is also effective for the 
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catalyst which combined a metallocene and aluminoxane in advance of this copolymerization of a propylene and 
ethylene to obtaining the last propylene-ethylene copolymer with good particle shape to carry out this 
copolymerization of a propylene and ethylene again. 

[0048] As an alpha olefin usable to preliminary activation, ethylene, a propylene, a butene, a pentene, a hexene, 
octene, 4-methyl-1 -pentene, etc. are mentioned to the alpha olefin of carbon numbers 2-12, and a concrete target, 
and ethylene, a propylene, and 4-methyM -pentene are used especially preferably. 
[0049] In **** 2 invention, although copolymerization of a propylene and ethylene is performed by said 
polymerization method to the bottom of existence of said catalyst or the catalyst by which preliminary activation 
was carried out, the polymerization conditions as the propylene polymerization by the well-known Ziegler type 
catalyst with the usually same copolymerization conditions are adopted, namely, polymerization temperature:-50- 
150 degree C — desirable -10-100 degrees C and polymerization preassure force:atmospheric-pressure -7MPa — 
desirable — 0.2-5MPa — it is — a propylene and ethylene — curing units — it supplies secret and a 
copolymerization reaction is usually carried out for 1 minute to about 20 hours. In addition, on the occasion of 
copolymerization, the hydrogen of the optimum dose for molecular weight control can be added like the conventional 
copolymerization approach. 

[0050] After copolymerization termination of a propylene and ethylene, the propylene-ethylene copolymer of **** 1 
invention is obtained through tail end processes, such as well-known catalyst deactivation down stream processing, 
a catalyst residue clearance process, and a desiccation process, if needed. 

[0051] In the manufacture approach of the propylene-ethylene copolymer **** 2 invention, by copolymerizing 
ethylene and a propylene, it is controlled by 1 and 2-insertion reaction in the insertion reaction of a propylene, and 
different-species association is hardly generated, but on the other hand, the continuous insertion reaction of 
ethylene is controlled in the insertion reaction of ethylene, and an ethylene unit combines with the bottom of 
existence of the catalyst which combined said metallocene and aluminoxane in a copolymer in random. 
[0052] Consequently, in the manufacture approach of the propylene-ethylene copolymer **** 2 invention, the 
propylene-ethylene copolymer of **** 1 invention which has the amount of different-species association and the 
narrow molecular weight distribution of the monomer chain which supports random-association of an ethylene unit, 
and very few propylene units is obtained. 

[0053] In the mold goods of **** 3 invention to the propylene-ethylene copolymer of **** 1 invention Various 
additives, such as a bulking agent of an anti-oxidant, an ultraviolet ray absorbent, an antistatic agent, a nucleating 
agent, lubricant, a flame retarder, an anti blocking agent, a coloring agent, minerals, or the quality of organic, and 
further various synthetic resin are blended if needed. With a powder condition, Or using a melting kneading machine, 
in the temperature of 1 90-350 degrees C, it cuts in the shape of a grain further, changes into a pellet condition, and 
offers as a molding material after grade heating melting kneading for 20 seconds - 30 minutes. 
[0054] as the fabricating method — various kinds — the well-known method of fabricating polypropylene, for 
example, injection molding, extrusion molding, foaming, blow molding, etc. can be adopted, and various mold goods, 
such as various industrial use injection-molding components, various containers, a non-oriented film, an uniaxial 
stretched film, a biaxially oriented film, a sheet, a pipe, and fiber, can be obtained by these approaches. 
[0055] 

[Example] An example and the example of a comparison explain this invention to a detail further. 
1) After nitrogen gas permutes the curing units made from stainless steel with an agitator of content volume 
100dm3 equipped with the manufacture example 1 dip wing of a propylene-ethylene copolymer, the inside of curing 
units — n-hexane 50dm3 and the toluene solution (the Tosoh Akzo make — ) of methyl aluminoxane MMAO and 
concentration^ mol/dm3 by aluminum atom conversion Trade name : 2.0 mols; and as a metallocene Chiral dimethyl 
silylene (2, 3, 5-trimethylcyclopentadienyl) 2' and 4* — the dimethyl silylene (2 — ) which are 5'- 
trimethylcyclopentadienyl hafnium dichloride 0.09mmol and a meso object Mixture with 3 and 5- 
trimethylcyclopentadienyl (2', 3', and S'-trimethylcyclopentadienyl) hafnium dichloride 0.01 mmol was thrown in at the 
temperature of 20 degrees C with toluene 0.5dm3. 

[0056] Then, after carrying out temperature up of the inside of curing units to 45 degrees C, while supplying 
continuously the gaseous mixture which consists of propylene 93.9mol%, ethylene 6.0mol%, and 0.1 mol % of hydrogen 
in curing units with the speed of supply for 8dm(s)3/ The temperature in curing units was held at 45 degrees C, and 
copolymerization of a propylene and ethylene was performed for 4 hours, discharging continuously out of curing 
units from the valve in which a part of gaseous mixture which exists in the gaseous-phase section in curing units 
was separately attached by the gaseous-phase section in curing units so that a pressure may be maintained at 
0.4MPa(s). 

[0057] An unreacted propylene, ethylene, and hydrogen were emitted out of curing units after polymerization 
reaction termination, 2-propanol 3dm3 was supplied in curing units, it agitated for 10 minutes in 30 degrees C, and 
deactivation of the catalyst was carried out. Hydrogen chloride water-solution (concentration: 1 2 mol/dm3) 0.2dm3 
and methanol 8dm3 were added succeedingly, and it processed for 30 minutes in 60 degrees C. After processing 
termination, churning was stopped, the hydrogen chloride water solution and methanol of tales doses were added 
except for a part for a water phase part from the curing-units lower part, and the same actuation was repeated, 
subsequently, sodium-hydroxide water-solution (concentration: 5 mol/dm3) 0.02dm3 and water 2dm3 — and it 
added methanol 2dm3 and churning processing was earned out for 1 0 minutes in 30 degrees C. After repeating twice 
actuation of adding water 8dm3 further, carrying out churning processing for 10 minutes in 30 degrees C after 
stopping churning and removing a part for a water phase part from the curing-units lower part after processing, and 
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removing a part for a water phase part, 2.4kg of propylene-ethylene copolymers obtained by extracting a polymer 
slurry from curing units, and filtering and drying it was made into the assessment sample of an example 1. 
[0058] Except having used toluene 50dm3 instead of n-hexane used in the example 1 as an example 2 
polymerization solvent, and having made into propylene 90.5mol%, ethylene 9.5mol%, and hydrogen 0 the presentation 
of the gaseous mixture supplied in curing units, and having made polymerization temperature into 30 degrees C, the 
propylene-ethylene copolymer was manufactured on the same conditions as an example 1, and the assessment 
sample of an example 2 was obtained. 

[0059] Except having made into hydrogen 0 the presentation of the gaseous mixture supplied in example 3 curing 
units propylene 96.8mol% and ethylene 3.2mol%, and having made polymerization temperature into 50 degrees C, the 
propylene-ethylene copolymer was manufactured on the same conditions as an example 1 , and the assessment 
sample of an example 3 was obtained. 

[0060] Except having made into propylene 84.8mol%, ethylene 15.1mol%, and 0.1 mol % of hydrogen the presentation 
of the gaseous mixture which uses toluene 50dm3 instead of n-hexane used in the example 1 as an example 4 
polymerization solvent, and is supplied in curing units, the propylene-ethylene copolymer was manufactured on the 
same conditions as an example 1, and the assessment sample of an example 4 was obtained. 
[0061] As example 5 metallocene Chiral dimethyl silylene (2, 3, 5-trimethylcyclopentadienyl) 2' and 4* — the 
dimethyl silylene (2 — ) which are 5'-trimethylcyclopentadienyl zirconium dichloride 0.09mmol and a meso object The 
mixture of 3 and 5-trimethylcyclopentadienyl (2', 3', and 5'-trimethylcyclopentadienyl) zirconium dichloride 0.01 mmol 
is used. The presentation of the gaseous mixture supplied in curing units And propylene 91.1mol%, Except having 
considered as ethylene 8.8mol% and 0.1 mol % of hydrogen, after carrying out copolymerization of propylene- 
ethylene, and purification of a copolymer on the same conditions as an example 4, the solvent section containing a 
copolymer was extracted from curing units. 

[0062] This solution was taught to solvent reduced pressure distilling— off equipment, since the copolymer whole 
quantity was dissolving into the extracted solvent, under reduced pressure, 95% of toluene was distilled off in 70 
degrees C, the back, it cooled at 25 degrees C, methanol 20dm3 was supplied, the copolymer was deposited, 
filtration and desiccation were performed, the propylene-ethylene copolymer was manufactured, and the assessment 
sample of an example 5 was obtained. [0063] Instead of the catalyst (a metallocene and methyl aluminoxane) used in 
the example of comparison 1 example 1 A type titanium catalyst component by Ti conversion at the time of 
****************** 0.28mmol(s), The catalyst which combined diisopropyl dimethoxysilane 8mmol for 
triethylaluminum as the third component of 80mmol(s) and a catalyst is used. The polymerization preassure force 
with the speed of supply which can be held to 0.69MPa(s), without teaching 0.5 mols of hydrogen to curing units, and 
discharging an unreacted gaseous mixture out of curing units succeedingly, before supplying the gaseous mixture of 
a propylene and ethylene to curing units Except having supplied the gaseous mixture which consists of propylene 
93.4mol% and ethylene 6. 6mol% of presentation to curing units for 2 hours, and having made polymerization 
temperature into 60 degrees C, it processed like the example 1, the propylene-ethylene copolymer was 
manufactured, and the assessment sample of the example 1 of a comparison was obtained. 

[0064] Copolymerization of a propylene and ethylene and the purification process of a copolymer were carried out 
on the same conditions as an example 1 except having used the mixture of rac-ethylene screw (indenyl) hafnium 
dichloride 0.09mmol [ chiral / as example of comparison 2 metallocene ], and meso-ethylene screw (indenyl) hafnium 
dichloride 0.01 mmol which is a meso object. Since the copolymer whole quantity was dissolving into the solvent 
when the solvent section containing a copolymer was extracted from curing units, reduced pressure distilling off of a 
solvent, deposit of the copolymer by the methanol charge, filtration, and desiccation were henceforth performed like 
the example 5, it obtained the propylene-ethylene copolymer, and made it the assessment sample of the example 2 
of a comparison. 

[0065] 2) The following physical properties were measured about each assessment sample obtained in the physical- 
properties assessment examples 1-5 and the examples 1 and 2 of a comparison of a propylene-ethylene copolymer. 
An assessment result is shown in a table 1. 

[0066] a) Total ethylene unit content : measure with 13C nuclear-magnetic-resonance spectrum. (Unit: mol%) b 
TORIADDO molar fraction (PEP): Three monomer chain units in a copolymer principal chain (TORIADDO) measure 
with the molar fraction and 13C nuclear-magnetic-resonance spectrum which are the chain of a "propylene unit -> 
ethylene unit -> propylene unit." 

c) TORIADDO molar fraction (EEE) : three monomer chain units in a copolymer principal chain (TORIADDO) 
measure with the molar fraction and 13C nuclear-magnetic-resonance spectrum which are the chain of an 
"ethylene unit -> ethylene unit -> ethylene unit." 

d) Measure with the ratio (N****):13C nuclear-magnetic-resonance spectrum of all alpha and beta-methylene 
carbon number to a total propylene unit content (C3). (Unit: mol%) e It measures by weight-average-molecular- 
weight (Mw):GPC! 

f) Number average molecular weight (Mn) : It measures by GPC. 

g) Melting point (Tm) : It measures by GPC. [(Unit: degree C) 0067] 
[A table 1] 
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m m m & m m 

# * 2_ 3 4 5 1 2 

^W3Knol%) 3.22 4.41 2.05 7.14 14.3 6.50 4.88 

(PEP)(xlO») 2.78 3.69 1.66 5.70 10.44 4.60 4.00 

(EEE)(xlO a ) 0.00 0.06 0.00 0.12 0.34 0.40 0.06 

Slfc^N a 0Obo1%) 0. 07 0. 07 0. 07 0. 08 0. 20 <0. 01 L 41 

(Mw) (xlO*) 18.9 90.0 18 5 35.3 7.2 19.0 25,8 

(Mw/Mn) 2.3 2.8 2. 2 1.7 2.2 4.1 2.0 

M A (Tm) 

OC) 139.7 137.4 150.0 116.1 115.3 139.5 109.5 

[0068] 3) In the propylene-ethylene copolymer 100 weight section obtained in the injection-molding example 6 
example 1 of propylene-ethylene copolymer mold goods, the tetrakis [methylene-3-(3'-5'-G t-butyl-4'- 
hydroxyphenyl) propionate] methane 0.1 weight section and the calcium stearate 0.1 weight section were mixed. 
This mixture was extruded using the monopodium pellet mill of 40mm of diameters of a screw set as the extrusion 
temperature of 230 degrees C, and the copolymer pellet was obtained. The obtained pellet was injection molded with 
the injection molding machine with the melting resin temperature of 230 degrees C, and the die temperature of 50 
degrees C, and the test piece of a JIS form was produced. 

[0069] Except having used the propylene-ethylene copolymer obtained in the example 1 of example of comparison 3 
comparison, it processed on the same conditions as an example 6, and the test piece of a JIS form was produced. 
[0070] 4) After leaving the test piece produced in the heat-resistant assessment example 6 and the example 3 of a 
comparison of mold goods for 72 hours in the interior of a room with a% [ of relative humidity ] of 50, and a room 
temperature of 23 degrees C, based on JIS K 7207, the deflection temperature (HDT) (unit: degree C) under the 
bending stress of 45.1 N/cm2 was measured, and thermal resistance was evaluated. The deflection temperature 
(HDT) of the test piece of an example 6 and the example 3 of a comparison was 101 degrees C and 95 degrees C, 
respectively. It is shown that thermal resistance is so good that deflection temperature (HDT) is high. 
[0071] 5) In the propylene-ethylene copolymer 100 weight section obtained in the shaping example 7 example 1 of a 
propylene-ethylene copolymer film, the tris (2, 4-G t-buthylphenyl) FOSU fight 0.1 weight section, the tetrakis 
[methylene-3-(3'-5'-G t-butyl-4'-hydroxyphenyl) propionate] methane 0.05 weight section, and the calcium 
stearate 0.08 weight section were mixed. This mixture was extruded using the monopodium pellet mill of 40mm of 
diameters of a screw set as the extrusion temperature of 230 degrees C, and the copolymer pellet was obtained. 
About the obtained pellet, the film with 25 micrometers [ in thickness ] and a width of face of 300mm was produced 
by the T-die method the condition for melting extrusion temperature [ of 210 degrees C ], cooling roller temperature 
[ of 30 degrees C ], and line speed/of 20m. 

[0072] Except having used the propylene-ethylene copolymer obtained in the example 1 of example of comparison 4 
comparison, it processed on the same conditions as an example 7, and the film with 25 micrometers [ in thickness ] 
and a width of face of 300mm was produced by the T-die method. 

[0073] 6) About the film which produced the film in the assessment trial example 7 and the example 4 of a 
comparison of a film, heat-sealing temperature and Youngs modulus (lengthwise direction: MD, longitudinal 
direction:TD) were measured by the following approach. 

[0074] a) Heat-sealing temperature : heat seal a film under seal pressure 0.098MPa and the conditions for [ seal 
time amount ] 1 second with a heat dip type seal thermometry machine (Product made from an Oriental energy 
machine). Next, as a heat-sealing part comes in the center, it performs a tensile test the condition for 300mm/in 
tension rate, and it makes [ the film heat sealed is cut in width of face of 15mm, ] stress at the time of fracture the 
heat-sealing reinforcement of a film, and heat-sealing temperature (unit: degree C) required to set heat-sealing 
reinforcement to 0.027MPa(s) / 15mm is measured. 

[0075] b) Youngs modulus : measure the tensile strength (unit: N/mm2) of MD (lengthwise direction)/TD 
(longitudinal direction) based on ASTM D882. 

[0076] The heat-sealing temperature of the film which produced the film in the example 7 and the example 4 of a 
comparison, and the measurement result of Young's modulus were as follows. 
[A table 2] 
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CO MD(|g^r5l) TD(«^[p1) 

m*CT7 135 5 50 56 0 

*mm4 141 5 30 54 0 

It is shown that rigidity is so high that Young's modulus is high in the lower one of heat-sealing temperature being 

advantageous on [ from a viewpoint of energy saving ] industrial production. 

[0077] 

[Effect of the Invention] Different-species association by the insertion reaction of a propylene hardly existed, the 
ethylene unit joined together in random, and the propylene-ethylene copolymer of this invention is a narrow 
copolymer of molecular weight distribution, as shown in the table 1 of an example. Consequently, the mold goods 
which used the propylene-ethylene copolymer of this invention as the molding material have the low-temperature 
heat-sealing nature which was [ in / again / the film ] excellent with good rigidity in good thermal resistance in the 
injection-molded product as compared with the mold goods of the propylene-ethylene copolymer which has the 
same melting point manufactured with the conventional technique which uses a titanium catalyst, and can extend 
the application field limited in the conventional propylene-ethylene copolymer. 



[Translation done.] 



(19) H*H^fr (J P) 



(12) 



&m#l*atf (A> 



*$P*W9-110934 

(43)&B8B ¥fi£9ip(1997) 4E28B 



(51) Int. CI. 6 




F 1 




C08F21 0/1 6 


MJM 


C08F210/16 


MJM 


4/642 


MFG 


4/642 MFG 


C08J 5/00 


CES 


C08J 5/00 


CES 








*fS3fc |f3fcIgO»8 OL (±12H) 


(21) tfjJlSfl-^- 

It '/ WWW "j 


*$MW-7 — 272428 


(71) JUIPA 


000002071 








~X ... \ lift— f-^-W- 


UtJ |JL|J$R tJ 


^PfiE 7 £E MQQ5) 10E 20 B 




ARfiJSAfRrtidt(S*^S3Te 6 §32*1 






(72) ISE* 










T*»8i*r|iS» 2 T S20S 3 ^ 






(72)36^ 










€JUHl&Rffia5T1582«*fe 






(72) 


fllU 








^-mm^mmn 3 t a i os 2 ^ 






(72) ¥%wm 


mm «- 








T**m«flJOE<tJlC2TB17»* 






(72) f|E8* 
















(74) ftSA 


#m± =p« W2«) 



(54) [»HiO«f9i] ^PbfU>-x^U>^S^{*fcJ;tX^OiSi§^;£«:e.^(C-5:(DfiEJf5p D p 



(57) [■»] 

x^U>JHffi«0. 0 1 — 1 5mol%#*r 
t»j|tK:J:«WMtitlc£iiT. h'J7y K#* 

(PEP). MJ7'> KAVIE E E)*S«fctfa, 0-*?- 

k>TOt$(Nae) tfttCftHicfeu. lif^ 

#?-S**5 0,000~1,500,0 0 0, 0O#?-B 
#*|Mw/Mn)J«1. 2~3. STfc-Sdtfc'ftSit-f 




1 

C1S3JOS1] X^U-^iilO. 0 1 ~ 1 5mol%fc«fctf 
37"PtfU>$M&9 9. 9 9~8 SraolA^^'-S^P tf U> 

a) m&Si&v&^'V? HMC<tS£ttM»0<. 

0. 0070XC2-0. 0020^PEP^O. 0070XC2+0. 0130 



f#g?J¥9- 1 1 0 9 3 4 
2 

a-i) ^a^±tg^icfe(t-5 3 y -7-mmm®. 
- if u ^mfiia^-r (pep) <t£x?- u > 



(i) 



a-2) ttfi£<*±8i + (c te I* -5 3 <I <Z> t / ^ -jusm <i 

(h'J7-> mcasivc. x5 L u->*tt* < 3®asB-r*^ 

O^EEE^O. 00033XC2 + 0. 0010 

a-3) ±7n\dl>>&$L[ZtttZ>±a, 0-*Tl'>m. 
mn<Dtm{N ex 0) #0 — 1. 2mol%C9|BBT<S>y, 
b) lI?^S(Mw)«(S O, O O 0~ 1 , 5 O O, 
O O OT£U, J&O 

-8. 1XC2 + 156. OSTmS 

[ffl*ii3] -flSitd) 
[<bi ] 

.(CsFU-n.R 1 - 



3UE E E) <h±x^>l|ifi#wgMC 2) £<DffilZ. 
(II) 



5t 



20 



M 



X (C t H 4 - n R J n) /X Y 



(1) 



tJ&«l¥«>5S!R2ti«SSftJllK?. Xfccfctf YlilS) 
jfeST&y. (C 5 H 4 -. R'Jfc.fctf (C 5 H 4 -„ R'JIi, 

R'fc«fctf R 2 «*|i)-$;tlifflMfc-5Ki5lgn ~2 0©g? 
•fbTk^S. cti^li->^p^>^v f x-;u«±©2l@ro 

fc«fc<i*£IC,£<b7jci||gT^&«*nTOT'b<fclV 

0. 0070XC2-0. 0020SPEP^0. 0070XC2+0. 0130 



(II) 

c) iifi^^i (M w) i (M nJOib 

(Mw/Mn)#1. 2~3. 8 Tfc<5 Z. h&W&.£-? 

[»*JS2] ftfi^roSt^lTmJt^X^U^mtt 

£*¥(c 2)t<r>mz. xt (i 1 1) 

4. 4XC2 + 165. 0 (III) 

(i^T'T ^#W^b7k^ST'*U. m;fc<fctf n#1 ~3<E> 
ll»T&3B&->£P^>*-;;x-,-Ug£3lU QliK 

^bTk^s. #g«->'J u>Sfc<fctf@Hb7]ciitffifc->y u 
>««fcy<E*gf,i;ys^$n-5(c 5 h 4 .. R'jfcjctf 
(c, h 4 .» R\)$:%km*i®.ti2m<Dm-z$>z>) T3t<*n 
■5+^7K£ii^S'(b^%ifc .ttXTjus y +-y->^e>^c 

•5 C<fc -5. X^U-^mtao. 0 1 ~ 1 5raol% 

fc-fctf^P ZU>mtiL9 9. 9 9~8 5 mo I #£>/«£ -5 yP 
If U>-X?U>Jtm^f*T£>oT. 

a) mmn&mx'*-* hMz<kzmmmm#* 
a-i) ftfi^^^^icfcttssiiroty^-^iH^ia 

[bVTv KJCiSlvr. ^ , PtfU>*(a-x5 L U'>miii 

-yptru>mti<tsiif -5»^(p e p) i^x^u> 

*&#*^(C2)<hOP B 1lC, xC(l) 



30 



I) 



a-2) jta^^^| Cfc ,^ S31 ^ rot y -?-asnJtMa (II) 

IbVTy K)fC&lvc. x^l^>^fi^3<lSffi-T.S^ 

O^EEE^O. 00033XC2+0. 0010 

a-3) ±^peu'>*tii(c»t-r*±a, p-*T[s>m. 

mm<Oltmma$) #0~1. 2mol%<7)efflTfcU, 40 

b) liW^ilMwl^S O, 0 0 0~ 1 , 5 0 0, 
0 0 0 Tfe U . #0 

c) M¥^tt*«(Mw) (Mn)©tt 
(Mw/MnlAM. 2~3. 8^*5^0 tfU^-X^U 

YiiPj-^fettfflS^-s/Npy^H^^feliK^k^ 
s. R'£>£zfR ^ ^tm-■£tt^z1amtzz>m.m&.^~-2o 

0. 0070XC2-0. 0020^PEP^0. 0070XC2 + 0. 0130 



3ME E E) i±x^u>m(a#**(c 2) tOFpllC it 



(II) 

3 ie«©^P tf U>-x^U >tt«£<*<7)lSi£;* 

S. 

[flt*fl{5] x^U>i|ifto. 0 1 ~1 5mol%fc<fctf 
yPbfU>mfil9 9. 9 9~8 Smol/^to&a^P tfU> 
- x^ u >&s£ttr do ^> 

a) &m%* : mx** t~Mz£2,mmmm<. 
a-i) *m£to±m+tz&v2>3m<D : Es^-mmmiiL 
kiicjsivc. ^ptru>#(a-x^u>m(a 
-^ptru^fiia^-rs^fpE p)£±x^> 

«tt&*«(C 2)£©«|l=. 5t(l) 



i) 



( 3 ) 

3 

a-2) *m-&&£.m+iztsi-t2>3®<D : E;^-mmmti. 

( h U 7 y K) iCfcOT* x^ U>m&# 3 

O^EEE^O. 00033XC2 + 0. 0010 

a-3) ^yabfU>*filC?=fr*±a, 0-*Tl'>m 
mWl<Dbtm(Na 0) #0 — 1. 2raol%OlBHT*y. 

b) ll¥^i|Mw|#5 0, 0 0 0~ 1 , 5 0 0, 
0 0 0 T& U , 

c) fifi¥^)^«(Mw)©Ul¥^^M(M n)(DJ± 10 
(Mw/MnlAM. 2~3. 8T£>-5:/P tfU^-X^U 

fiRff? U/cm^iS 5 IEtE(D^p D p. 
[«*II8] fi£JfcK;5*7^UAT&£fi*lS5ffi«CD 

[5E«W©l¥tllltt»iW] 20 
[0 0 0 1 3 

p tf u > - x? 1 u y*m.'&»&*m& ufcfi£jf5p D p(cM-r 

[0 0 0 2] 

[fitifcOtSffi] fi£JRoypeu>-x5 1 U>^a^f* 30 
lis ^<D^pltt7H'jypeu>m!4S^{*lCJ:biELT 

T7*;uA^o#l?ic/£<i$ffl$*tT05;!^ ^-ofifeo 

•5 to ic&WBttO Ir)±*<S* £ tXTl * -5. 
[0 0 0 3] fc«t^.l^ itl£<ffiffl$nTnS7^Jl' 
AttiflCfcUTS*. «X*;U^-<Dil.5#e><£St:- 

- h ->-;H4£ S2 $ t»-5 c <t *><ii < SIS tlTUS. 
[0004] cn^osesRcDyp bfu->-x^u>fta 

e>ns y p t u > - x^ l/ >ita^<*oisi#i4roioi 
±i*sispg^icituTi\s<h*-e)nTj3y. jfi^Ti*. 

ft4&^<Dgfc-5 * * P-b ><!: TJUS. J *y->Zm&-£t> 

[0005] fttxa, ftfcommz&Tzf-im&m so 



^M¥9-1 10 9 3 4 
4 

m(E E E) £±I*U>JIMftd**(C 2) t<DfS(Z. it 
(II) 

(II) 

s! * * p -tr > 1 7 ;u s y * -y- > a> e> & €. m me £ m u t ? 

tnciA*. t$M¥3-12406^:£8L t3KJ¥3- 12407 
^5* h 'J -I'*-* (CHEMISTRY LETTERS, pp 
1853-1856, 1989)lC|PSJ*$;h.TO-S#, ^Ptl/>-l 
>&S£# ICO I NT<D*<*A*)&fl5liliJ^ $ *IT I ^<E 

[0 0 0 6] £7t. j§j#£lix^U>tf;Ul — r>5* 

i/Ti&nfc7 , p t; u >-x^ u >tta-&*ico 

UT. 2ffl<DyPbfU>*{a(7>^VJSI«*fi(ram ; y-f 
Tv K)T*gJ£Snfc£tt^I'Jt!fe#. St5fcO^^>-^M 
e> » t> tl-5 ttfi^O <h IbJ CT* ^> T «b , 

c o ^ ^ p -t > - t )\, 5 y *-y- >&mmfr e. m e. nyt y 

^e>^§e>n-5ftMa<*ICJ:t^UTffil^c: < !:, fLTfO 

mtfi * * a -t > - 7 ;u s j * >&M&& e> m <& 

^PtfU>-x^U>tta^<*4 J lcteltS7'PbfU>^ 
Tsutsui et a I. POLYMER, 30, 1350 (1989)) . Z.<DZfu 

TM^#jt?rr-5<E>lC*tUT, Ctl^O^JOOy^P-fe 
>M«K^ffl^-5yPb:^>(DS^K/ST ! (i, -Sib^T 
2, 1 Jf ASJE5*5«fc^1, 3 if AS^»ftUXO-5Ci: 

[0 0 0 7] 

;H4<h * ffiiC $ Hi- -5 C <!: tfimtfoxm U I 

[0008] *fg(8(i. ^»3a»m«tfiiat- h->-;u 
*^5iufcyp eu>-x^u>^B^fc«t^oii{ 

[0009] tmstfi&mmt^Ktttm 

l^ypt;^>mfi^os«^«. -euTi*iv»^s#fli 
^ w-r -a ^ p t > > - x^ u >*«^<*€sait-r -s c t 

•5yptfU>-x5 L U>ttB^<*X)^ M»/«tM14<t<£ia 

t - h ->-;H££flm -f -s 7 ^ ;uA^<fc y waitcosn 



[0 0 10] 

MO. 0 1 ~1 Smo\%t$£Zfi7n£\/>m®.9 9. 9 
9-8 5mol^e><£-5yPtrU>-X^U>Jt«^<*T 



( 4 ) ftmW- 9- 1 1 0 9 3 4 

6 

a-1) *B£#£Sl,*lc;fc(*£3»Pty v-a8SJgfi 

-^peL/>mtti:aiB-r-5^(p e pj t^x^uv 

*tl#*^(C 2) iOFsllC. 5t(l) 
0. 0070XC2-0. 0020^PEP^0. 0070XC2 + 0. 0130 ( I ) 

3ME E E) £±X*U>J|HMMr*(C 2) £<D®lZ. 5C 



a-2) &m-£&±m*izt5iiz>3m<D : Es>^-mmmiii. 

O^EEE^O. 00033 XC2+0. 0010 

fro 

a-3) ±Zf P bf U >m<& IcfcfT a, 0 - >* J- 1> >m 
mi&OitmiM a 0) #0~1. 2mo\%<DmmX'tbV, 

b) llfte|^ilMw)*5 5 0, 0 0 0~ 1 , 5 0 0, 
0 0 0 U . fro 

c) SS^^MfMwJroSft^^aiMnJCDJt 
(Mw/M n)#1 . 2~3. 8T*5, C 

tf U>-x^k>ftM^T*-5„ 
[0 0 1 1 ] *3S25gl8fi % -|asC(1 ) 
Hfc2] 



(II) 



y ( C 5 H 4- B R 'm 



>\/ x 



Q M 

VX (C 5 H 4 - n R 2 n) //X Y 



(1) 



IST^lJ, |C S H 4 -. R'.lfccfctf (C 5 H 4 -n R ! ,l 14. 

■fkTk^S. ctit.li->^P^>^vx-;u^±©2<S(D 

^^js^ise^bTi ti±<Dmt*mm&mi$.i,Ti\T 

g!fcT&5gg|->£P^>*vX-,Ug£SU QI4K 
>»«ty^-5S¥«tySJR$n-5(C s H 4 -. R'.lfccfctf 

(Cs h... R\)&mmnimt£2ffi<Dm-u&z>) tasn 

£*^;l'&^&&«4b^fccfctf7;i'S y 
&ttttt4>&&TG:. x^U-^i^P 
&Z\£&W&£?Z>*m\3tW<DZfu\f.\s>-3L?-U> 

[ooi 2 ] #31 3 5SWI4. #Sg i BVJorn bf 
U > - X?- U >ttS61*6J&etm 1 U TJ*JB U fc C <h 

[0 0 1 3] 

(PE P);fc<fctf (E E E)fce>tflC£a, j3->^l/>0t 



20 



30 



40 



(II) 



50 



it' 3 C&S8ft#lfi*'Sd7 h;HCcfcS6 7. 2 0MHz. 1 3 

o °c ic it -5 aueti jr icso'^r » a u fc*7? * 5 . 

mWtlsT. fc£Al*E0L-GX270NyRaiJE*« (B*m 

[0 0 14] *jff 1 ^B^(D^PbfU>-X^l^>itM^ 
#14. IfU>M4 0. 0 1 ~ 1 5mol%. »«*U<(4 
0. 0 5~ 1 2mol%. iftlcjffi- U<(40. 0 5~1 Omol 

x©#*r*««*#T**. ^x^uvjmad**** 

0. 0 1 mol%*3ST*-5<!:#tfi-&iti:UT©**(D^'tt 

[0 0 1 5] #W$H#+T*fflU-5, :/nKU>-x^ 
3BOf/7-li$ffi lh'J7y 

mcec**. r^ptfu>me^x^u>*fit-^p 
eu>JHttta*-r*^*(PE p)j „ rx^u 
>JHffia*3«a«f *#»(ee e)j ©ffla(4 v ft£ 

(M. Kakugo)t?lCckoTi§3g£*l£: (Macromolecules 15, 
1150 (1982)) " cmtn.&**H7 hJUCiUSMSS 
tl-57 p PtfU>-x5 1 U>SS^<t±ii4'(Dh l J7--7 H 

n. r^DbfL/>mfi-»x^i^>*fii^^pt:u'>mffi 
iii««fto#*(PEP)j . rx^u>JH 
{a-^x^ u >HMtt-»xy- u >*<a<t if u >#m*« 3 a 

i«ltS)H'0»*(EEE)j «CdcU *IS1^WIC 

ICO I \ T t> ft E 6. CD±lEtg^ ICSO't Nfe. 
[0 0 16] ^©yPbfU>-X^U>rtlt-& 

>wtt.izmm-rz>ftm(p e ph4. «a^#±ffi«*>o± 
ypb;^>*5<fc^;x^^>^(alcfc^,^T, 3<ia^ufc 
m§#©a^¥e (h'J7yK) **atu>tii^ ^p 
e u >mffi^x^ u ^p t u i a»f -s 
ais¥«iro> * h u 7 ? Kaffl*tticw-r*sfttt^-c 

[0017] §Bwoypbru>-x^-i/>jt«^ 



( 5 ) 

7 

m®. : mo\%) t<Om\Z. it (I) 

0. 0070XCZ-0. 0020^PEP^0. 0070XC2+0. 0130 ( I ) 

0. 0070XC2^PEP^0. 0070XC2+0. 011 

comm. !f#ic»^ u<iiiC( i " ) 

0. 0070XC2^PEP^0. 0070XC2+0. 0090 

[ooi 8] zfa tru^te— x^u^jgtt-^p tru 
>mGLtmm-?zttm[p e pi a*. ±i5it ( i ) j: y 
Aft^pei/>-ifi/>fti^it *few<osHrjiB io 

ffllCfcUTIiifcfc'jiJU^tlTO&Oo — (PEP)-» 

tea t - h •> - jiH&MBfc*- -5 o 
[ooi9] x^u>*ffi^3<ia^-r§^ 

( E E E) li, &n-£to±m+<D±zfnei>>lsJ:zfi3L7 

O^EEE^O. 00033XC2 + 0. 0010 
<DBS&£*U. #£L<liit(ll' ) 

0. 00033XC2-0. 0028^EEE^O. 00033XC2+0. 0005 (II') 
OMM, ¥ilz&ti U<(i5t(ll" ) 20 

0. 00033XC2-0. 0022^EEE^0. 00033XC2 (ID 



fSPfW 9 - 1 
8 



1 0 9 3 4 



(I ' ) 

I! '.J 

tt^if u>m{4<hx5 1 3 fia^-rsaia* 

HJ7>.y KttSME E E) #ig(,\|i:<t:X^U>Jii<&litt« 

[0020] *sn sgBjuo^ntfu^-x^ur^M^ 
tticfcoxii. x^u>mfi^x^u>*fe^x^U'> 

>ifi^$(C2. mfit:mol%)«h(DPBllC. it (I I) 



(II) 



[0 0 2 1 ] X5 1 U>¥tl-^X^U>¥fi-»X5 1 U># 
ttiISt5»f (EEE)#. ±iSit(ll)G)i5i8J:y t) 

[0 0 2 2] *W$ffl#+lCfclNT, ±a, 0-*^l/> 
K^S6ft<D^PtfU>m<a#=&M(C3)(c>[=fr*iiJ^ 30 
lNa|3)ll ®#(T. Tsutsui)HlC<fcoT«^ (POLYME 
R, 30, 1350 (1989)) Zftttii ICS^' 3 C&fiBS* 
mz.'*.? h;KcJ:U;1i]S$tlS7 p PbfU'>-x^U>it 

±zfntf u>*fi#*a(c 3) (=*fr*#Slt*(N a 

0. JHft :boI*)T*U, l^&SWCN a 0<h£^;**l 

rostra® i o ofgroafit-us.^. c^nnii. ypt 

U>©2, 1 -JfASJSlCSI^I&OriS^a, ^PtTU 
><£ 1 , 2 -*?AJ£JE&fc<fctfx^U>©Jf AK&IC&H 
t5a, |3->fU>iI©^^ h^HCg-forfc 40 

u. *a^i*^icfcits^peu><D2, 1 -J¥ajsj& 

[0 0 2 3] *^1 %B^ro^PtTU'>-x5 1 U>tt«^ 
ttlcfcor. itS^i*±$H>f ICt5(t-5^^Pe^>^tt 
f^t(C3. *tt:mol)lC*fr-5±a, /3->^U>K 
^IK(#(iI : molXDtbSMNa j3)(i0~1 . 2mol%©fB 
fflr&y, »*L<fiO~0. 5 mo I % » 4#lC»^L<li 
0-0. 2mol%T**o *S^(*±t^^lCt3(t€>±yP 
tfU>JIM&#Wfi(C 3. mftrmoOlCfct-fS^a, 0 - 
*7l>>mm&mQL : mo I) ©tb^S (N a /3) tfi*Z-T€ 50 



•So 

[0 0 2 4] *S1 ^B^fD^PtfU-^-X^U^ita^ 

[0 0 2 5] ^H^Ptl/y-Ifl/^l^ 
(i. tH'J V-jggO. 0 5Wm%V>o-~S2UW<>M 

- ( g p c ) (c«t y * ^ a <h u Tii^ y ;* ^ u >y 

5 A (fctXlfSCV- (HO IJPSKgel GMH6-HT) £<£ffl U 
1 3 5°ClCfclt-5a'J^^ICS^<. ;1Sgg<tUr 

ii. fci^fiGPC-isoc (o*—$>-xttm) z&mtz 

[0 0 2 6] *^1 ¥£W<D7ne u>-x^u>ftB£r 
ttli. Ii^fi(Mw)A«5 0,0 0 0-1,50 
0, 0 0 0. #£L< IS 1 0 0, 0 0 0 — 1 , 0 0 0, 0 0 

ocoiefflrfc*. ■«sp.^#^-«(Mw)*«ia*«:»*. 
S^i@/Jx/«£ii^lClifi£?E<*(D?SeAtfiT^-S. 

[0 0 2 7] *!&1 siwo^nt:i/>-i? : i/>«i^ 

^roSa^Fi^^ fi (M w) ©SmStt^M (M n ) IC*»"f 
5ttlMw/Mn)li1 . 2-3. 8. »£U<li1. 5- 

IlMn) icMt-SibtMw/MnJli^fi^OKgT 
*y. C©hb(Mw/M nl^^ia^-St^fi^*^ 

(£St- h->-;H4A^b-T-S. — *. (Mw/Mn)it 



[0 0 2 8] ^^O^PtfU>-X^U>*«^ 

-8. 1XC2 + 156. O^Tm^-4. 

com^mi^ «iS*#ic«fc^Ti*5C(iir ) 

-7. 2XC2 + 156. O^Tm^-4. 

(DiHGL MICIiiCdII" ) 

-6. 3XC2 + 156. O^Tm^-5. 

[0 0 2 9]' Ctf>il#.(i> 0SC71S!^^*f^«^#rlt 

^>ttfi^<**^SA^e> 3 Ot/»0^ftT2 3 0 
°C£T#*;gU IslSSICTI 0ttm&ft'&. -20°C/ 
7T.CT-2 OtSTSiSU IDSffilCTI 0^«*#b 
2 or/-»©^ia^#TTli!»B#cDS^(Di!R»a 

[0030] *mi ^wo^ptfu>-x5 L u>sa^ 

<*#ittJiB«-M#£3§£-r S *,£T£> titf 43 icfgJPB lift I \ 
[0 0 3 1 ] :*:gl2 3gWlCiSOT, <ftfc<D**n-t>ii 
[0 0 3 2] >t5'P-b><t:UTffifflpr«g^:t)(D(i, -fiS 

itd ) 
Hb3] 



( 6 ) 1 1 0 9 3 4 
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7 |, PeU>-X5 1 U>*B^«;(Dg4,*(Tm)li, 
r raicsC (III). 



4XC2 + 165. 0 



9XC2 + 165. 0 



(III) 



(III' ) 



y ( C jH 4-nR 'n)\^ ^/ X 
Q M 
X (C 5 H 4 - n R* n ) /Nv Y 



(1) 



- * Bffi J&& SAAB?. /\ P f >m.=f-*tciZmt7Y. 
mmVS>V. (C 5 H 4 .. R'Jfccfctf (C 5 H 4 .„ R'JIi, 

■fb7k^S. cn^ii->^p^>^vx-^±o2(i<D 

li^ift^WeHbTKlStgT-fcU, mfeJ;tfnS(1~30 
HaT&-5H&->f P'O^vX-jUSSrSU. Q(*K 
fl^JcSStg. 'J U>Sfccfct/^b7K^®«->'J U' 

>S<t»J/j:-5P<tySfR$n*(C 5 H 4 .. R'Jfccfctf 
(C, H 4 -. R J „)*ag*§5I^211(7)S-C*-5) Tg$n 

[0 0 3 3] Jf$Kli, -ftSsUDlCfcOT, MtfiS 
yUp-^A^feliA^-CAJl^ R' ite<fct*R* #*Ir1— 
£>t,i«Sfc-5@tiStSl ~2 0<D7'Jl>*Jl>m. X*5J;tf 



4XC2 + 165. 0 (III*) 
•fb^T-fc-5. 

[0 0 3 4] -|&iC(1 ) -?&2tlZ>*3 )l>t£&1$&mit 
■£W)<Z) LT, rac-v^^Uv'J U>t*X(2 - 
*3Ml/-4, 5, 6, 7-7 L h7th*P'f>f-;Hy;i'3 
-■?Av47P7'f rac-v^^MUv'J U>t*X(2 - 
*3MU-4, 5, 6, 7-jh7tl«P'f>7z;H^ 
-■JAy/Wk rac-X^U>tf^(2 ->^-;U-4, 
5,6,7 -fh7tKn^>7 : -MA7-'5Ay^n 
^-T rac-i7>^;U->'J U> t*^. (2 -*TJU- 4 - 
20 7i-M>f-;Hy;i'3Z^Ay* D7-f K, rac- 

y7;T^y'Ji/>t'x(2-/f;i'-4-7i-;K> 

bfX (2 -y^U- 4-7i-M >x-MA7-OA 
yfP7-f K. rac- v>5=-;U->U U> bfX (2 - 

I*. rac-->*>5 1 ;U->UU>'tf^(2 ->^;U-4-^-7 

-> U U > ( 2 - > ^;u- 4 - ± ?J-)V<< y^—Jl) 7\ 
7-5A-/i'P7'f K. y^f^y'J U>(2, 4 -v.* 
30 fAvfP'O^yl-JH (3' , 5' -yV?A->^ 
P'O^ylz^lf ^z^Ay^P7-f 5»7\/l> 
->UU>(2, 4 -v7^5 L ;U->^P^>^v 5 X^U) 
(3' , 5' -y7r^>?P'<>^yl-;H 
SAv^P^-f h\ v^^->'J UX2, 
->^p^>^>?x-;w (3' , 5' -v7^^U->^P^ 

>(2, 4-v*3 1 ;u->>7P'*>*v ; x-;U (3' , 5' 
- v > -> ^ P ^ > ^ i7X - ;U /\ 7 — 9Ay^P7 
-< v^^v'J 1/>|2, 4 -v^^JUv^P'O:? 
40 i>T.—M (3' , 5' --ttf-JUsi? C<>f -sX.=.Jl) 
/\7-7Ay>f;i/, y/Wy'JI/>l2, 3, 5 - h 
'jy?^->^P^>^v7X-;W (2' , 4' , 5' - HJ 
> tMU *> * P « > * v'x - M - 0 A *J f P ^ 4 
K. y>f;i'y | JU>l2, 3, 5- h'J>^;U->^P^ 
>^yI-;H (2' , 4' , 5' - h'J/f^P^/ 

ly>(2, 3, 5-h'J>f;i'->i'P^>^yI-;H 
(2' , 4' , 5' -hy^f^P^^yl-My 
JUU-^Av^^k y>WJU>(2, 3, 5-h 
50 iJ^ril'y^P'^'^yi-M (2' , 4' , 5' - MJ 



( 7 ) 
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K> y/^->iJI/>l2, 3, 5- h'J^f^P^ 
>^>>X-;U) (2' , 4' , 5' -h^f^y^P'O 

[00351 cn6©s^ii^#i<oc>-&^ic»$L 

^yXZJH (3' , 5' -y^fJlyyn^^yl- 
4-i»5 L ;b->^P^>^vXz:jU) (3' , 5' -v* 

^^;u->u u>(2, 4->?y?;ui>^p' , <>^vx^ 

;W (3 ' , 5' -yyfJk>^P^^yirA]/\7- 
5Ay^P7^H, ^WJl/>(2, 4 -v^^JU 
*s9W<>*i>3L=.M (3' , 5' -y>WI/yj?P^ 
>^yI-;H/\7-^Ay>f;k 5»?JU->y U> 
(2, 3, 5- MJ^f^yfO^^yl^H (2' , 
4' , 5' - h'J^5 1 ;U->^P'<>^vX-A) v;U=l- 
OAv^P^-f h*. y^^y'J U>(2, 3, 5-h'J 
>^->^P^>^yIz;H (2' , 4' , 5' - hU/ 
Wyi'P'O^ylzjH^az^Ay^^k v 20 
^yiJt/>[2, 3, 5- M-MtMU^P'O^v 
X-;U) (2 ' , 4 ' , 5 ' - h'J^^Uv-^P^y^vX 
-JHA7-9Ayi'P7-f h\ v?>^U->U U>(2, 
3,5- hU/f^y^P^^ylzM (2 ' , 4 ' , 
5 ' - hy>^yyP'<>^yl-MA7-9A>' 

[0 0 3 6] cne.CD+7-»U^>^P-b><0^fi£^lCli 
^*7;U/«C«it(D> ViM * P -fe >^iij*-r-5ti^^& 
H^(Dffiffl»cSfc^>Tli±T*^^>;U/j:>^P-b 
>T&5&gli£<*Vtt/><S£UTOTfcSU3t;tJ5i: 30 

[0 0 3 7] cti6>0+^->U/«i>^P4r>li-E-0^*. 

7;usy*-y->£ffl*£tot2-TH4Jg<fc UTtii^, ss 

LTIi, ^&Sl\|iWt»<b^re£oT. 40 
fii ; f-?S^5~3 0 0 urn. »*L<I*1 0~2 0 0wm 

[0 0 3 8] tifticffiffl-r-S^CS^b^tUTii. S i 

Oj. A liO,, MgO, TiO,, Z n Ot$*5«fctf;ift 
&<DS£fc*fcte«^b^B!l, Jfc S iO,-A 

hOj. SiO ? -MgO, SiC-TiO,, S i O, 

iv 

[0 0 3 9] tB^lCffiffl-rs^^b^tUT 50 
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i*. x^iy>, ^ptrix>. i -^>. 4->^;u- 

1 -'<>-7 L >l|CDK^!St2~ 1 2©a-*U7-f>©i 

[0 0 4 0] *^2^B^<D^P tf U>-X5 1 U>JtS-& 
{*<7)Hj§7j;£i;:i3l\T, MttJft^^ lT+7^6Ig# 

*fcf* (3) -cmztizmmrAs.-o &<t&v>-?&Zo 

[0 0 4 1 ] 
Hb4] 

R S 2 A 1 -CO A l)p-OA 1 R s 2 (2) 
R* 



1 (OAi) p+1 1 KOJ 

I 

R« 

[0042] a*, R 3 itmmmu ~e. »*u<i* 

1 ~40^b7jc^ST*U. mtttfllCli, y^S> X 

^*'>j\,mm<DTj\s*ji'm. zyjug. 2-^^ 

;utu;us, ;ug, .< y^p^-jus. 2 - j* 

'j-;u«n#^(f e.ti-5. cnf.©75, *#ic#£uin 

CD(i7;U+;US-CS»U. S-R'ttP)— TfcSJSoTOT 
fcJUV, Pli4~3 OOSIKT&y. »S U<(S6~3 
0. 4$lC#£L<li8~3 0T&-5„ 

[0043] cne>w7;usy+-y->iii fflto^Ttt 

<. 2ttlim±*$fl*^to1±TffifflUT ! t>J:<. SAc. 

y -f v ^p tfA-Tvus a, h y -f v 7"5 L ^7^s= 

[0 0 4 4] 7JIS.S *?->teteSQ<Dm*tS:%it¥Tizm 

(1) b t J7Jl'*JU7J\>$.—Q&$:t-AlL>. X-t\»U 

(2) h t J7)l*)\'7AS.-0A£i&ii l 7l<.Z&?Z>t& 
ff/UiiURMTMDtt. SiEKT^US-OAJkfaf&ltK 

j££t»--57*;i. 

(3) h>J7)l*)\'7)l<$.-'5A£->VJ3V)l>miZ$m 

(4) h'J^5 i -;i/7' i /U5z:OA<t MM VT'^UT^S 

ffl b TiSi$7jc i s j& $ -e-s 7? ;i . 

(5) MJ>7-A'74'5=9A& h'J'f VJ+JVTfrS. 
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(6) ->'j*y;i/isic7k#£#a<*-t»\ hu-fv^^u 

77l^x-}A£5fE;$t»-/t&, h U *3^U7A-5x<5 A 
[0 0 4 5] *S21IW©7PlfU>'-Ifl/>ftI^ 

;nc«L/T7;usy+-y->4'co7;u5-'>Ais : ? : ^i o 10 

~1 0 0, o o o^;k $?£U<li5 0~5 0,0 0 0t 
*#IC#£L<iai 0 0~3 0, 0 0 O^MPfgfflT 

[0 0 4 6] *S2^|CfctNT> ±%&<Dt&fr£t>1±fr 

•r s c i ic j: u *i& i fgw© y p tf u > - i> >tta 

wyptru>(tt)s^^p-b^*ftfflT-#. 

mitJiim. ->^p^>^>. ->^p^*-y->. >3mu-> 20 

Dbfu>ix5 L u>*s^-rs^^u-*a^, ^p 
i \ t t> itss-r -5 c £ #t £ * . 

[0 0 4 7] 37°P trU><hX^U>COttfi^-(cPgUT. 30 
B5EiE<DMj®li. ;**P-fc>fc«fctf7;USy*-y->tf)ii5Jj£ 

«$gLT i bJ;<. £7i*m£5JS^Ic**p-te>;fc t fctf 

j *-y->£*-n-e*ij3ij>* ic«*sut*> mic 

* P -b >£ 7^U5 y +17- >&m&-£:t>ittzMmiz*%®. 

®$k*-n'pm<r>a-*i>?<<>. ft{*a*iicii>^p-b> 

+ <E>j§f£&Jl 1 ^I/Situ. a-t^^^O.OO 
1 ~1 0kgggS^£J££i*TM&£^;S1<MbU7t 

yptfuvtx^uxo^ttB^^njs-r^ci: 40 
t>. g|«(o^ptru>-x5 i U'>ttB^f**ssf^tii^ 

[0 0 4 8] ^<l;£14<fclCffifflnIfiEfca-:*-U7-r ><!: 
[0 0 4 9] *^2^WlC*3t\T; b31EM8I. t>U<li 
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^ , PtfU>ix5 L U><!: <DttS££R ? ttS^&# 
liii^JPOf 1 -^^ -^MJKIC «fcS >^P tf U 

5 0~1 5 O^C. U<li- 1 0~1 OOt. fi^JE 
?3 : *«JE~7MPa, » % L< (i 0. 2 ~ 5MPaT. ^P 
tfU>t3<trjx5 L U'>*«^Srtrtlc«*gL. ilf!M# 
~2 0B#F B 1ggtta^SJEE^«S$n*. ^fc. ftS£ 

ici^ut, i^«ic#*»&j8ii<£fc4& 

[0 0 5 0] ^"P tfU><tX^U>(Dftfi^$*T^li, 
&glcj£i;T&»(Dte«*S*aaxg. MBIJiSatl&tfcX 

e u > - x^ 1 u > ^m^wtfin e. n-s „ 

[0 0 5 1 ] *S2^^<D^PtfU>-X5 L U>|ta^ 

<*rolSjt^icfct\Tii. *tns^^p-b>33cfctX7;u5 

PbfU><t£ftS£-t *Ctl=J:U. ^PbTUX^JfA 
JSJ&lcfcuxii i , 2 -ff AStBicSiJ^snrsaig^ 
^ISiA/^fiE-fr-r, x^UXDffAKJ^IctelN 
T(±X5=- U >©ajg|6<J^» AEJS^WSI StlTIfUV 

¥<a <t u ^ > ^ a m ictt s^cp ic^-r -s . 

[0 0 5 2] *<D!£§(k, *^2»WOyPtfU>-x^ 

^■r-s, *^i ^ww^pbfu^-x^uvfts^*^ 

[0 0 5 3] *m3^W©fi£Jf5 n D B lCteOT(*. *lg 1 ^ 

fflt^T1 9 0~3 5 0 ^(DSSlCfctNT 2 0#~3 Ott 
[0 0 5 4] tfHB&tUTIi, S-a^ftlW/HU^PtfU 

>iicj:y. s-axufflftjai^gPSn, =&«§ts. mm* 

7 4)V&. — $4S#7-r;UA. -$4ii#7-r;i/A. i — 
[0 0 5 5] 

i) ^ptfi^-x^uy&a^ttoiJit 

HJS0IJ1 

<l$4^«S-«^.fert§ffl1 0 Odm'WJtflMSItti**^ 

^+-y->5 odm\ >^i/7;u5y*-y->(Dh>;ux>-§ 



( 9 ) 

15 

»(*V-7*'./ttlH. jgp D n €:MMAO. «S : 2 mo I /dm 
3 )£A I f.fMT2. OmoL te<fc^^Pt>iLT 
*?;ua5»*-ilf>U l/>|2, 3, 5- HJ-*^Uv* 
P^>^ vX-JH (2' , 4' , 5' - h'J^fAyfP 
^>^yXz;H/\7-5Ay^P7'f N. 0 9mmol<»: 

->^D^>^>Jx-;u) (2' . 3' , 5' -M-M^v 
^P^>^yiz;HA7-'JAy*D7-f K 0. 0 1 mm 
ol h.»H>0. 5 dm 3 <h^lC2 CCOjagT 

JSAU^. 10 
[0 0 5 6] $H^T, m-&&f*i&4 SXZlzm&lsfiz'ik* 
^PbfU>9 3. 9mol%, JL^Ul/G. Omol %fccfc#7k 
IftO. 1 mol%^e.^i)S^af**8dmV»<7)tt$&i$g 

£4 5°CIC«*#U EE*j£0. 4 MPalC^OJ: PICB^S 

©mffla5 ic#a r s s^mft <D-gp* a^srt rosffl 
S5 icgij^ix y ft it e> t> ica«tn 

1t. 

[0 0 5 7] «»RJ&|*T», ;fcJ5/&©y*PbfU>. X 20 
3 1 U>fcJ:tf7ki!i£a£f5rt;^e>«tJfcU 2-^P/V 
-;U3dm J ^«^tlrtlCgAL/. 3 0*ClCfcl\T1 0# 
r B 1Jt*tUTM«**;S$-t*?£:. 3l€?£!OTl£fb7jciii7j<;§ 
jS(ilS : 1 2mol/dm 3 ) 0. 2 dm 3 fccfctf;** / -;U8dm 

3 £ssanu 6 oti;snt3 o^-rpiiaau/i. aaai* 
mn^it^m^mmt * * / -ju^sssan un^&jgft* 

5mol/dm 3 ) 0. 0 2dm 3 . ?K 2 dm 3 t$J:Zfi* * / -;U 2dm 
3 ;?55i)QU 3 0'ClCfcOTI O^ISJfil^&Uil/^:,, MS 30 

tS e>(C7k8dm 3 $lJP^.3 CClCfcUTI 0#Rgit#$&H 

u 7jc«gp^«r^-rf.^*2E]«gyigufc^ a^ 
nfc^pei/>-i?i/>»i^ft2. 4kg*. 'nafefi 

1 (DfFfiK*4«t bit, 

[0 0 5 8] HJgffiJ 2 
fi-&jg}S«t UTHSSW 1 TfflO*: n -<\*-*><Dttt> U 
lChJUX>5 Odm 3 £ffll\ «^SrtlC{ftlte-r-5S^M 
&<Dmi8.$:ZfU\dU>9 0. 5mol%. X^U^. 5mol 40 
%fc«fctf7ki!to<!:U ^i^iSg*3 O^i: UitJUtt 
liHteen £|s]-<D£#T:/nfc:U'>-x3 1 i/>&S£ 
f*£tSigU ItJfcffl 2 ©i¥fIia*4£*!|fco 

[0 0 5 9] USSffiJ 3 

8mol%. X^U>3. 2mol%. 7kifiO<!:U />oe^ 

eu>-x^u>itm^<**Sigb. jusmaoffffK 
[0060] mmm 4 50 
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|CKJI>X>5 0dm 3 £ffllV A>r>ltSrtlCi^t5S 
^m(*OSifilc$yPt;U>8 4. 8mol%. x^U>l 
5. 1 mol%fcJ;^7k^O. 1 mol%<tUfcJU^IiHJgffiJl 
<h H-©*f*T bf U > - X5 1 U > tta^f*£iUig 
U 0|]fc#J4<733<IK*4£»/5:. 

[0061] nmm 5 

^^Pt^iUT+^Mx^^yyi/XZ, 3, 5 
- h'J>5 1 7U->^P^>^^x-;H (2 ' , 4 ' , 5 ' - 
h 'J * > ^ P * > * yi = iU v/U 3 - -5 A y- p 
^-f KO. 0 9mmolt^V<*T«.-5vy5 1 7U->y U> 
(2, 3,5- h l J7<5 1 ;^a'<>^yXZ.;H (2 ' , 
3' , 5' - h'J>^k>^P^>^yl^Hy;p^ 
fAyfQ7-f K0. 0 1 mo\<DB:-$;®&mi\ #r>a 

^ssrtic«jg-r*s^«<*©iifi)t$^ptru>9 i. m 

o\%. x^U>8. 8mol%fc«fctf7k^O. 1mol%iUit 
lU^(imgffij4 i|5)— <D^#"C^P bfU>-x^l^>K> 

[0 0 6 2] 8E£aiUfc;§&*lC£ffi£f*£fi#5§ft?U 

fET\ 7 0"ClCfcOTh;UX>©9 5%*S*L^. 2 
5^IC>$aUT;*:?/-;U2 Odm 3 £lSAUT&a^f* ' 

ffija;fcj:tff£jg£mv ^pey>-if 
u>&a£-f*£giiiu nanjij 5 ommmnzmtt. 
[0063] tt&m 1 

H«£0lJ1 TfflU/tMJg (>^P-fe>.ty^U7yU5y* 

fiR-»€:T i IITO. 2 8mmoL Y- V JL^)\,7 JUS. =0 

8 Ommolfccfc^M^mHfiE^i HyW V^P tT 
Jl^;* h+->->5>8mmol^Ji*^*5-li-7tMj8S:fflt\. 
■^SIC^P ev>iX^U>(Dg^Mf**^-r^HlF 
IC7k^0. 5mol^S^glCf±i&*. ?l^^t^T*J5^B;l 

6 9MPa(C^T'^-5«t&SST. y'PtfU>9 3. 4mo 
\%-&&tfJL : J-\/>S. 6mol%roi§fi£A^^:-SS^Mt* 
*2B$F B 1«^fflc«$gLx. ^OS^iSg^6 OlCiUfc 
JU^IiHSEfJiJI <t|5|«IICtoaUT, ^PtfU'>-X^U 

[oo64] itnm 2 

> * P UT+^^/jrac-x^ U> t*^ K >T- 
— 01xi>t>U^<< K0. 0 9mmol<i:y Vf*T*-5 
meso- X5 1 U > (•<>■?— ;H /\ 7^ £ A P 5 -f 
KO. 0 1 mmolCDig^^fflUfcJa^tt, HJS^J 1 tm 
-oikft-ezfa if u>ix^u>rottfi^fcj:^its^ 

s*. y^y-7UiSAicj:sfta^f*©*Tai. fflis. 
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[0 0 6 5]2) tf U>-X^U>itg^0D^ 

nmm 1 ~ 5 & zwztt&m 1 fc=fctf 2 x-mztirz&m 

1 IC7^t\ 

[0 0 6 6] a) 3 C&fiBSu* 

P-SX"^ HMcJ:U;BiJ£. (3M&:mol%) 

b) MJ7y K#*(P E P) : &S^*£Si<P<Z>3{i<D 

c) MJ7^H#f (EEE) :fti^±ffit03l 



# 

(PEP)(xlO») 2.78 3.69 

h « 7 y K»* 
(EEEXxlO-*) 0.00 0.06 

tfcJt^N a 0(nel5*) 0. 07 0. 07 

(Mw) (xlO«) 18.9 90.0 

(Mw/Mn) 2.3 2.8 

» £ (Tm) 

(X?) 139.7 137.4 

[0 0 6 81 3) yPtfU>-X5 L U>^fi^»SKJB 
MM 6 

nmm^ x-m*Hiz7u\f.u>-3Li-\s>* : n^:& \ o 

OSSSPIC. x h^*^[>5 L U>- 3 - (3 ' -5' - 
-fc KP*->:7x:^^)ypfc^:*• 
*-M.X^'>'0. IMS. *5<fctX^^7'J>^*;U-> 

3 0X:icS3t«**lfcX*'.J3.-&4 Omni(Omilllfftilit«a 

h**tajfiic?B«iTjSffl«iiiae2 3ot. 

S5 OXTPfttttiSIBLTJ I SffcCD^X h tf-**f*B 
[0 0 6 91 Jtttffl 3 

itnm i T^e»ti^yp tru>-x^u>fta^*ffl 
[007014) fSLiz&<Dmm&mm 

*tSg5 0%. SiS2 3 0 CC0^I*3IC7 2B*IHIttBl/A: 
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d) ±7n£ls>mVL$m&{C 3)\Z*l?Z±a, p- 

HHc«fcU3Hj£. (J»tt:aolX) 

e) Hfl^fKMw) iGPCCiUD*. 

f) »¥WilMn) iGPCUUIt. 

g) ■MS(Tm) :GPCIC«fcUa*. (W 
10 $L:°C) 

[0 0 6 7] 
[3?1 ] 



it tt W 
1 2 



3.22 4.41 2.05 7.14 14.3 6.50 4.88 



1.66 5.70 10.44 4.60 4.00 



0.00 0. 12 0.34 0.40 0.06 



0.07 0.( 



0.20 <0.01 1.41 



18.5 35.3 7.2 19.0 25.8 



2.2 1.7 2.2 4.1 



2.0 



150.0 116.1 115.3 139.5 109.5 

J IS K 7207lC5«*aUT. 4 5. 1 N/cm 2 ©ttlf 
TT©fc*>#-iSg(H DT) W$l : ICieSCUMRttt 

mm isfc. nmm 6 £ztt£&m 3 cd^x h v-xorc 

t)*-ige(H DT) li. -5-JVetll O I X:fcJ;tf9 5tT 

&-Dtzo fc*>*iaar(H DT)*«»tMS£Wtttt*«A»«: 

[0 0 7 1 1 5) ^PbfU>-X^U>ita^7-f 
7 



40 uss^i T?#e>n^^ptru>-x^u>jts^<*i 0 
oasaiic h'j^(2, 4-«x- 1 -^71- ;u 

7^-^77^ HO. 1 SggP. x h5*>lL**-U>-3 
-(3' - 5' -v- t -7*^-4 ' -th'P + ->7 
ilA) 7PW*- hl>^>0. 0 5fi«gPs *5«fctf 
^T7U>KMv"5A0. 0 8lIg|i«l^Ufc. C 

OS^tt«:»aiSfi2 3 o , cicias$nfc^^'ja.-s 

4 Omraa3mi4»JiSiiC[«S€:ffll\Ti?aiUftfi^{*^U-> 

S2 1 ox:. /*aip-;uiag3 o°c. fc«fctf ^-f >ss 

50 2 0m/«-O*#TT^-faiCJ:yj»S2 Sum. M3 
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[0 0 7 2] ht^J4 

J:'JI$2 5/im > «3 0 0ramro7-f ;UA£g|fi§U;t. 

[0 0 7 3] 6) 7 -r ^A£>i¥fiE&& 
HJgffiJ 7 feitfttRf] 4 Tli A-AICOOT. 

^[Sj : MD, «^|p) : T D) Ufc. 
[0 0 7 4] a) t- hv-^igg : 7 .f ;UA£S&<lS£l 

5£->-^j£ga'J5£«8 IXi^Wtt «*) CI) led; u . 

?J0. 0 9 8MPa. ->-^IH1#IH©ftftTTfc- h*> 

-;u$-^7Po ;*ict- h->-;i/$n/t7< ;UA*i|ii 5 

fc— h '>-;l/SK 

re) 

X1K0I7 135 
141 

[0 0 7 7] 

14. HffiflJcD^ 1 ic^-T J: o ic. 7"p bf U XDitASJfc 

a^*£fltf5»ift<fcL*:fi£JT$Snli. >fl!l!jg£^£ffl■r 
3^£3l^£^il5TS^g£n/il^lms£W^r3yp bfu^ 



11 ) 1 0 9 3 4 

20 

T. 5I5IU3S3 0 Omm/^O^T^IiiyH^^^ 
IV ®8frB$CDf5^*7-f-/l/AWt-h->-;^g<t:U, 
t- h->-;U5iS*<0. 0 2 7MPa/1 5mm<!:fc-5C>lC& 

t - h ->-^fflS Wfi : x:) fcS'iS. 
[0 0 7 5] b) -f >^ : ASTM 
(*2E^|S))/TD(«^|fi3)(D?l5i®S(*<a: N/mm 2 )£ 

[0 0 7 6] HfflBtfiJ 7 <fctf]:t&0J 4 TlSBt Ufc7 )l> 

10 Arot- h->-;ua*fij:^ir>^*©iiJCts»i4TiE 
im 2] 

550 560 
530 540 

20 UTI4&#£:»il*1££. *fc7-f ;UAlCfcOTI4^»^s: 

yp eu>-x^L/>ita^<*Ti4SBS$nTt\feffl^ 
[0®ofam/«EUiW] 

[@l] HJ60IJ1 T»6tifc*56W<D7*PbfU>-x^ 
[0 2] *56^(D7*PtU>-x^U>«a^<*OSii 



[01 ] 



( 12 ) 
[0 2] 
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